Abstract
180
HK-2 cells were cultured in DMEM/F12 supplemented with 10% FBS, 100 181 U/ml penicillin, and 100 µg/ml streptomycin (Thermo Scientific) and 6 g/L glucose.
182
Cells were reversely transfected during the plating (cell confluence at ∼50%) with 183 highperfect (Qiagen). Plasmids were transfected in equal amounts (0.5 µg per well in 184 a 24-well plate). 24 hours after the plating, the same amount of plasmids was 
qRT-PCR

191
Total RNA isolation and reverse transcription were performed as previously described 192 (29). All reactions were run in duplicate. The data was shown as a relative value 193 normalized by GAPDH. Oligonucleotides were designed using Primer3 software
194
(available at http://flypush.imgen.bcm.tmc.edu/primer/primer3_www.cgi).
195
Statistical analysis
196
Data are summarized as means ± SD. Pre-specified hypotheses were proposed before the start analysis. We found that 40 μg was in the linear range for fPRR, sPRR and β-actin in
209
HK2 cells (Fig. 1A -D) . The HK-2 cells were exposed to 20 mg/ml of BSA for the 210 indicated time periods and fPRR and sPRR protein expressions were analyzed by 211 immunoblotting. Medium sPRR was determined by ELISA and normalized by 212 protein content. The increase in sPRR in response to BSA treatment was detected at 213 12 h, reaching the maximal level at 24 h ( Fig. 2A and B) . (Fig. 3A) and ELISA detection of increased medium 223 concentration of sPRR (Fig. 3B) , and reduced protein expression of fPRR (Fig. 3A) .
224
Renin activity was increased by BSA and this increase was blunted by PRO20 (Fig.   225   3C ). Furthermore, PRO20 partially suppressed the increases in mRNA levels of 226 TGF-β1, IL-6 and IL-8 induced by BSA treatment (Fig .3D) Fig. 7A and C) . In contrast, S1P siRNA significantly attenuated albumin 288 overload -induced changes in fPRR and sPRR expression and even reduced the baseline 289 level of sPRR expression as assessed by immunoblotting analysis (Fig. 7B ) and also 290 reduced medium sPRR at basal condition and after albumin overload treatment (Fig.   291   7D ).
292
Similar results were obtained with the use of a specific S1P inhibitor PF-429242 293 (Fig. 8A) . Of note, PF-429242 almost completely blocked the rise of medium sPRR 294 induced by albumin overload (Fig. 8B) . These results support that S1P functions as a 295 dominant enzyme for cleaving PRR during albumin overload in renal epithelial cells. reversed by sPRR-His (Fig. 8D) . Similar results were obtained with ELISA detection of 304 medium IL-6 and IL-8 proteins ( Fig. 8E and F) . These data suggest that S1P-derived 305 sPRR mediates the deleterious effect of albumin overload in the renal epithelial cells. (Fig. 9A) . HSA at 5 mg/ml induced fPRR cleavage to sPRR. We also found that 309 PF-429242 (40 µM) significantly reduced HSA-induced PRR cleavage (Fig. 9B) . We 310 subsequently determined ACE mRNA expression and Ang II levels as indices of the 311 local RAS. HSA overload induced parallel increases in ACE mRNA and Ang II both of 312 which were blocked by PF-429242 ( Fig. 9C and D) .
313
PRR contained the consensus S1P-mediated cleavage sequence "RTIL". This site 314 is highly conserved among different species (Fig. 10A) . The predicted size of sPRR 315 from this cleavage site is 29.46 kDa which is quite close to its actual size of 28 kDa.
316
This site was mutated to "VTTV" by using PCR-directed mutagenesis and validated 317 by sequencing (Fig. 10B ). This mutation led to reduced abundance of sPRR under 318 basal condition. In addition to S1P cleavage site, PRR also contains furin-cleavage 319 site. However, mutagenesis of furin cleavage site didn't affect sPRR abundance.
320
Moreover, the combined mutagenesis of S1P and furin cleavage sites didn't produce a 321 greater effect than the single mutagenesis of S1P cleavage site (Fig. 10C) . These 322 results have substantiated the conclusion that PRR cleavage is primarily mediated by 323 S1P but not furin.
324
We validated some of the major findings using mouse inner medullary collecting generation, mIMCD-K2 cells were exposed to 20 mg/ml BSA for 24 h. Like HK cells, mIMCD-K2 cells exhibited cleavage of fPRR to sPRR after exposure to albumin 328 overload, which was effectively suppressed by PF-429242 ( Fig. 11A and B) . 
